Epinephrine infusion induces hyporesponsiveness of vascular smooth muscle.
Exposure to vasoactive drugs may lead to desensitization of vascular smooth muscle responsiveness. We have explored this phenomenon by infusing epinephrine into awake rabbits for 2h and then assessing smooth muscle contraction, both in vivo and ex vivo. Epinephrine was infused at a rate of 1 microgram X min-1 which resulted in a 15-fold increase in the plasma epinephrine concentration. The dose of phenylephrine required to cause a 25 mmHg increase in mean arterial pressure significantly increased from 109 +/- 56 micrograms prior to the infusion to 261 +/- 143 at the end of the 2h infusion (p less than 0.01). The sensitivity to phenylephrine remained decreased when reassessed 2h later. Untreated rabbits displayed no change in alpha-adrenergic responsiveness when assessed at 2 hourly intervals over the time-course of the experiment. Contraction of aortic rings removed from both epinephrine-treated and control rabbits was determined in vitro in tissue baths. The EC50 of norepinephrine-induced contraction increased from 31 +/- 6 to 210 +/- 20 nM while there was also a 30% decrease in the maximal force of contraction (EMax) in treated vessels. The EC50 only partially recovered after 4h of incubation ex vivo, while the EMax was restored to the control value. The EC50 for histamine in the aortic rings from epinephrine-treated rabbits was not different from controls although there was a 25% reduction in the EMax at 2h. We conclude that desensitization of alpha-adrenergic mediated vascular contractility develops rapidly in vivo and is only slowly reversible after removal of the agonist.